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Effect of transgenic pest-resistant rice on pest insect communities іп радду fields 

LIU Yu-Fang"[] SU Jun'[] YOU Min-Sheng 0 WANG Qiong' [] HU Si-Qin'[] LIU Wen-Hai'[] ZHAO Shi-Xi [WANG 
Feng [] 1. School of Life Sciences[] Hunan University of Science and Technology[] Xiangtan[] Hunan 4112010 China[]2.. 
College of Plant Protection[] Fujian Agriculture and Forestry University[] Fuzhou 350002[] China[] 3. Key Laboratory of 





Agricultural Genetics Engineering[] Fujian Agricultural Academy of Sciences[] Fuzhou 350003[] China[] 

Abstract[] Effect of MSA and MSB[] transgenic rice with fused genes of CrylAc and SCK[] and 21S/MSB and 1I-32A/ 
MSB[] progenies from crosses between CrylAc/SCK-transgenic rice and conventional rice varieties on the pest insect 
community in paddy field was tested by the suction machine sampling method combined with the field denudation method. 
The results indicated that both MSA and MSB were highly resistant against the rice leaf rolled] Cnaphalocrocis medinalis . 
The rice lines 21S/MSB and I| -32A/MSB also obtained the trait of high resistance to С. medinalis. Although MSA[] 
МВО 21S/MSB and П-32А/МЅВ showed some effect on the temporal dynamics of species richness[] number of 
individuals[] diversity[] evenness and dominant concentration indices[] the results from analysis of the whole period of rice- 
growing revealed that the four rice varieties had no remarkable effect on the species richness[] total number of individuals[] 
diversity[] evenness and dominant concentration indices of communities of pest insects in paddy fields compared with their 
respective control. Comparison of the results of different rice revealed high compositional similarities in the total and key 
pest insect species. The removal or depressing of population of target pest insect С. medinalis had negligible effect on 
the dominant species[] composition[] and structure of pest insect communities іп paddy fields planted with CryL Ac/SCK- 
transgenic rice. 


Key words|[] Transgenic rice[] biosafety[] Cry1Ac[] SCK[] resistance to insects[] community parameter 
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Table 1 Resistance of transgenic rice MSA and MSB to the rice leaf folder Cnaphalocrocis medinalis 
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00000 000 00 1Test1 00 2 Test 2 
Days after Number of O [] Parameters 
transplantatiof] d[] rice plants MSA MH8d] СКО MSB МН88] CKO 
43 20 ОШО ЛП О Number of insects/plant Оа 0.7+0.3Ъ Оа 0.7+0.3Ь 
ПОШ %0 Rate of rolled leaves 0a 1.10.1 b 0a 1.1x0.1 b 
ПП 0O O0 %П Rate of leaf-rolled plants 0 30 0 30 
000 Ф %П Rate of PCM 0 30 0 30 
50 50 ОШО ЛП О Number of insects/plant Оа 0.2+0.0 а Оа 0.2+0.0 а 
ПОШ %0 Rate of rolled leaves 0A 2.5+0.5 B 0A 2.5 + 0.5 B 
0 0 0 Ф %П Rate of leaf-rolled plants 0 56 0 56 
ППП ШШ %0 Rate of PCM 0 16 0 16 
57 50 ОШО ЛП О Number of insects/plant Оа 0.4+0.1а Оа 0.4+0.1а 
ПП Ш %0 Rate of rolled leaves 0.3+0.1а 1.2+0.3Ь 0.1+0.1а 1.2+0.3 b 
ПП ПШ %П Rate of leaf-rolled plants 12 38 2 38 
000 Ф %П Rate of PCM 4 30 0 30 
64 50 ОШО ЛП О Number of insects/plant 0.1+0.1а 1.0+0.1 b 0.1+0.1а 1.0+0.1Ь 
ПОШ %0 Rate of rolled leaves 0.3+0.1А 2.4+0.3 В 0.5+0.2 А 2.4+0.3 В 
ПП 0 O0 %П Rate of leaf-rolled plants 14 87 20 87 
U D D LII. %0 Rate of PCM 8 60 14 60 
78 50 ОШО ЛП О Number of insects/ plant 0.1+0.1а 0.7+0.1Ь 0.1+0.0 а 0.7x0.1b 
ПОШ %0 Rate of rolled leaves 0.5+0.2 А 4.1+0.5 B 0.6+0.2 А 4.1+0.5 В 
0 DU Ш %П Rate of leaf-rolled plants 22 84 18 84 
ППП ШШ %0 Rate of PCM 8 56 8 56 
1.000000 +#ПППШШПШППШППШППППППППШПП ПШ Р<0.0500 000000000000 Р<0.01ЦПШ 00 The dad] mean 
+ ЅЕП in the table followed by different small and capital letters indicate significant difference at P < 0.05 and P < 0.010 respectively. The same for the 
following tables. 
2. PCMŲ Plants with C. medinalis. [] 20 O О The same for Table 2. 
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Table 2 Resistance of transgenic hybrid rice 21S/MSB апа 1 -32A/MSB to the rice leaf folder|] 
C. medinalis in paddy field$] Xiangtan[] Hunan[] 2003[] 
































00000 000 00 3 Test 3 00 4 Test 4 
Days after Number of П 0 Parameters 
transplantatiof] d[] rice plants 21S/MSB LY218d] CKO ]| -32A/MSB 1 -YM8á] СКП 

18 50 ОШО ЛП О Number of insects/ plant 0A 2.0+0.3 B 0A 2.6+0.5 B 
ПОШ %0 Rate of rolled leaves 0.1+0.1 A 5.9+0.7 B 0.3+0.1 A 5.8+0.6 B 
ПОО DD %П Rate of leaf-rolled plants 4 86 14 94 
000 ФО %П Rate of PCM 0 78 0 84 

25 50 ОШО ЛП О Number of insects/plant ОА 0.9+0.2 В ОА 0.7+0.2 В 
ПОШ %0 Rate of rolled leaves 0A 6.90.7 B 0A 7.5+ 0.5 B 
0 D 0 O0 %П Rate of leaf-rolled plants 0 94 0 100 
ППП ШШ %0 Rate of PCM 0 54 0 44 

32 50 ОШО ЛП О Number of insects/plant Оа 0.1+0.0 а Оа 0.1+0.0 а 
ПОШ %0 Rate of rolled leaves 0.2+0.1 A 5.20.5 B 0.1+0.1 A 4.8+0.4 B 
ПП UD %П Rate of leaf-rolled plants 8 90 10 94 
ППП ШШ %0 Rate of PCM 0 2 0 4 

39 50 ОШО ЛП О Number of insects/plant Оа 0.1+0.0 а Оа 0.5+0.2 b 
ПОШ %0 Rate of rolled leaves 0A 4.1 0.5 B 0.20.1 A 4.6+0.5 B 
0 0 0 Ф %П Rate of leaf-rolled plants 2 84 12 94 
000 Ф %0 Rate of PCM 0 6 0 14 

56 50 ОШО ЛП О Number of insects/plant ОА 2.2+0.4 В ОА 2.3+0.3 В 
ПОШ %0 Rate of rolled leaves 0.1+0.1А 8.3+1.1В ОА 13.6+1.0 В 
0 D UU %П Rate of leaf-rolled plants 2 94 2 100 
000 Ф %П Rate of PCM 2 70 0 82 

63 50 ОШО ЛП О Number of insects/plant 0A 0.5+0.1 B 0A 0.7+0.1 B 
ПОШ %0 Rate of rolled leaves 0.1+0.1 A 9.2+0.9 B 0A 11.7+0.6 B 
ПП UU %П Rate of leaf-rolled plants 2 100 0 100 
О00 Ш %0 Rate of PCM 2 40 0 60 
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Table З Parameters of pest insect communities in paddy fields of the transgenic ricé] 100 clumps of rice plant[] 





0000 0000 00000 0000 000 unu uat 

Test no. Rice line S N H' J' C 
ПП 200 120020 MSA 9.0+1.0 а 327.2 + 82.9 а 1.5+0.2 а 0.7+0.1а 0.3+0.1а 
Test 1] Shaxian[] 20020) MH86 8.3+1.0а 337.7+ 81.5 а 1.6+0.2 а 0.7+0.1а 0.3+0.1а 
ПП But tox] MSB 8.0+0.4а 354.5 + 90.5 а 1.5+0.2 а 0.7+0.1а 0.4+0.1а 
Test 2] Shaxian[] 20020) MH86 8.3+1.0a 337.7 +81.5 а 1.6+0.2 а 0.7+0.1а 0.3+0.1а 
00 2100 2003р 21S/MSB 7.8+0.9 а 278.3 + 125.7 а 1.4+0.2 а 0.7+0.1а 0.3+0.1а 
Test J] Xiangtan[] 20030 LY2186 5.7+0.8 а 208.2 + 67.0 а 1.2+0.1а 0.7+0.0 а 0.4+0.1а 
ПП Ht roog 1 -32A/MSB 7.3+0.9 а 332.2 + 176.8 a 1.2+0.1а 0.7+0.1а 0.4x0.1a 
Test 4] Xiangtan[] 20030 1 -YM86 6.5 +0.6а 329.5 + 205.9 а 1.4+0.1а 0.7+0.0 а 0.3+0.0 а 
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04 О000000000000000000 20000 
Table 4 Temporal dynamics of species richness of pest insects in paddy fields of transgenic ricé] 20 clumps of rice ріам 





























0000 ПППП U D ПП Days after transplantatiof] d0 
Test no. Rice line 14 28 42 56 70 84 
Ug 200 20020 MSA 7.2+0.4а 5.4+0.2 а 6.4+0.2 а 7.8+0.4 7.4+0.5 а 6.8+0.4 а 
Test 10 Shaxian[] 20020 MH86 7.2+0.5a 6.2+0.2 b 8.4+0.6 b 8.2+0.6 7.0+0.3a 6.2+0.2a 
ПП tut 20020 MSB 6.6+0.2 a 5.8+0.2 а 7.2+0.4 а 5.8+0.4а 5.8+0.4а 8.2+0.4 
Test A] Shaxian[] 20020 MH86 7.2+0.5 а 6.2+0.2 а 8.4+0.6а 8.2+0.6 7.0+0.3 а 6.2+0.2 а 
Uu 8 00 [20030 21S/MSB 4.4+0.7 а 4.4x0.7b 5.2+0.9 а 5.0+0.3 а 3.6+0.2 а 3.6+0.5 а 
Test d] Xiangtan[] 20030 LY2186 3.2x0.4a 1.0+0.3 а 5.0+0.6 а 5.2+0.7 а 3.8+0.2 а 2.6+0.2 а 
ПП BU t [20030 ĮI -32А/МЅВ 3.2+0.2 а 2.6+0.4 а 3.6+0.2 а 5.8+0.7 5.2+0.4 а 5.0+0.3 b 
Test 4] Xiangtan[] 20030 1 -YM86 3.8+0.7 а 2.8+1.0 а 4.8 +0.6а 2.2+0.7 а 5.4+0.4 а 1.1+0.5 а 
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Table 5 Temporal dynamics of number of pest insects іп paddy fields of transgenic гїсё] 20 clumps of rice plant[] 








ПППП ПППП ПОП U 00 Days after transplantatiod] 40 
Test no. Rice line 14 28 42 56 70 84 
ПП 200 120020 MSA 126.4+2.6 a 61.8+6.0 а 18.2+2.2 а 44.6+3.1 а 100.8 + 8.0 а 40.8+2.7 а 
Test 10 Shaxian[] 20020 МН86 116.2+9.0 а 67.8+6.1 b 19.2+3.0a 49.8+6.5 а 114.0+ 19.5 а 36.2+2.3 а 
ПП tut 0020 MSB 111.8+7.4а 55.8+3.1 a 23.2+2.0 а 38.6+5.7 а 137.6+ 8.4 а 58.4+4.5 b 
Test 1] Shaxian[] 20020 MH86 116.2+9.0 а 67.8+6.1 b 19.2+3.0 a 49.8+6.5 а 114.0+ 19.5 а 36.2+2.3 а 
Uu 8а 00 20030 21S/MSB 17.8+5.6 а 1.8 +3.6а 16.8+2.0а 167.4+27.9Ь 88.0+ 18.5 а 32.2+6.9 а 
Test J] Xiangtan[] 20030 LY2186 161.2x4.2b 12.6+0.5 а 24.8 +4.8 а 82.0+ 15.1а 75.8 + 18.0 а 36.8 + 16.4 а 
ПП #00 120030 1 -32A/MSB 13.2+3.6 а 5.0x1.0b 31.6+4.1а  À235.0:58.0a  67.2x17.6 b 43.6x 11.8 b 
Test 4] Xiangtan[] 20030 1 -YM86 47.4+11.4 b 9.8:3.6b 35.6+7.2 а 269.6+91.2 а 9.0+6.3 а 24.0+6.7 а 
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Fig. 1 Temporal dynamics of diversity] АШ evennes4] ВО and dominant concentratiod] СО of 
pest insects in paddy fields of transgenic rice MSA and MSH] Shaxian[] Fujian[] 20021 
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Fig. 2 Temporal dynamics of diversity] АЦ evennesá] ВО and dominant concentratiod ] СЇ] 
in paddy fields of transgenic hybrid rice 21S/MSH] Xiangtan[] Hunan[] 20030 
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Fig. 3 Temporal dynamics of diversity] ALT] evennes$] ВО and dominant concentratiod ] СЇ] 


of pest insects 














in paddy fields of transgenic hybrid rice [I -32A/MSH] Xiangtan[] Hunan[] 2003 
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Table 6 Species|] dominant degreé] D[] and similarity coefficient] С; of pest insects іп paddy fields of transgenic rice 
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Е 00 Ij] Test 1 & 20 Shaxian[] 20020 Ij] Test 30 Xiangtan[] 20030 20 Test 40 Xiangtan(] 20030 
Species or groups 
MSA MSB MH86 21S/MSB LY2186 [1 -32A/MSB 1 -YM86 
0000 Sogatella furcifera 10.78] 20 10.30 20 11.7020 11.69 20 15.98 20 21.70 10 17.50] 20 
O00 Nilaparvata lugens 23.3 10 30.28 10 21.78 10 21.58 10 22.28 10 17.49 20 29.39 10 
DU D П 0 Nymphs of planthopper 42.38 - 34.58 -[] 43.3] -0 58.88 -0 45.1] -0 52.68 -0 33.6] -0 
ПП] П 0 IVephotettix cincticeps 6.04] 30 4.94] 30 4.20] 3l] 0.48 60 0.30] 70 0.60 70 0.58 50 
0000 Inazuma dorsalis 3.58 50 2.90 60 2.68 50 0 0.79 50 1.28 50 0 
U DU D Erythroneura maculifrons 3.0Л 60 2.88 70 2.50 60 0.08 80 0 0 0 
U DU Thaia rubiginosa 0 0.20 11[] 0 0 0 0 0 
O D 0 []. Leafhopper nymphs 7.38 -0 3.87 -0 4.60 -0 0.30 -0 0.40 -0 0.20 -0 0.72 -0 
DU DU 0 Haplothrips aculeatus 3.9 40 3.47 40 з.4 40 0 0 0 0 
UD Thrips oryzae 0.8] 80 1.88 80 1.99 70 1.48 АП 1.68 40 1.25 40 1.5] 40 
О 0 Oxya sp. 0.08 130 0 0.00 130 0 0 0 0 
O O Atractomorpha sp. 0 0.04] 130 0 0 0 0.16 80 00 
П O Tetrigidae 0.09 120 0.08] 120 0 0 0 0 0 
ПО 0 Nezara viridula 0.677] 90 0 0.0% 140 0 0 0 0 
OOO Stollia guttiger 0.20 11[] 0.36 100 0.18 11[] 0.08 90 0 0.18 90 0.40 60 
U DU Cletus punctiger 0.08 14[] 0.08 140 0.08 150 0 0 0 0 
ПОП] 0 0 Leptocorisa varicornis 0.08 150 0 0 0 0 0 0 
O O Lygaeidae 0.08 160 0 0 0 0 0 0 
D 0 0 Pentatomidae nymphs 0.4 -0 0.68 -0 0 0.180 -0 0 0 0 
O 0 Chrysomelidae 0 0 0 0.78 50 0.72 60 0.68 60 0.30 70 
А medinalis larvae 0.4Ш 100 0.41] 90 0.84] 10[] 1.98 30 11.32 30 2.20 30 12.78 30 
U D 0 1 Parnara sp. 1 0 0.04] 150 0.14] 12[] 0 0 0 0 
OOO 2 Parnara sp. 2 0.08 170 0 0 0.19 70 0 0 0 
O 0 0 Chlorops oryzae 0 0 1.27 80 0 0 0 0 
О 0 0 Pachydiplosis oryzae 2.28 70 3.14] 50 1.08] 9[] 0 0 0 0 
00000 c MSA-MH86 21S/MSB-LY2186 0.75 
MSB-MH86 0.80 I| -32A/MSP- [I -YM86 0.86 
ПППШ »»simanbnd MSA-MH86 0.87 21S/MSB-LY2186 1.00 
Cs of important ѕресі D > 10 MSB-MH86 0.94 [1 -32A/MSP- [| -YM86 0.89 


Dpaügnapanupaüpnum -mapanupünupnBdaDppBpaun 


Тһе numeral in parentheses indicates the order of dominant degree.[] – 0 means nymphs or larvae пої in the order of dominant degree of species or groups. 
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